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1020020065782 #<3 ^*}: 2003/6/19 

^ 52 2 <g^°i «n*mi=h -s-71 *u ^ g >s-7i ^12 ^Hl 

-8-71 2)12 A}°Hfe 7Ho]3 f^^o] 711 ^fl Si <>| ^"71 ^11 *m ^ 

* ^-71 ^1 5L&^ °§<*j<5] ifo] ^-7] ^12 *im ^ 9? ^"71 afl2 S.&s$ 

3 S?fl Sttfe^l, o]^ ^71 **MH dlTl ^ BH>=711 

£ 3 

[Afl0]0l] 

i#5lH TflolH, 1-Hfl^l, «1^1^ ( Bj^^, 
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\020020065782 



#^ 2003/6/19 



{NONVOLATILE MEMORY DEVICE HAVING ASYMMETRIC SOURCE/DRAIN REGION AND FABRICATING 
METHOD THEREOF} 

£ 1 52 £ 2^ ^Bfl7l#^l i#^B TlHSCsplit gate ) ^ ^^^(SONOS) 

2, 102 : 71^: 3, 103: SMS^ 

4, 104: ^<3<* 6, 106 : 

8, 108 : 10, 110 : 7fl°lH ^^>^^^- 

16d, 16s, 116d, 116s : = 2flSl 3l °m 

LI : *fll. *fl^<3^ L2 : a(|2 *fl^<3^ 
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v 1020020065782 #^ <aj*>: 2003/6/19 

<10> ^. w^c. u]^^ nfls.el ^ ZL ^#^1 3^5., ^1 tiidRi^o] 

<n> ^-EHl FRAMCFerro-electric Random Access Memory), EPR0M( Eras able and 

Programmable Read Only Memory), EEPR0M(Electr ical ly Erasable and Programmable Read 
Only Memory)^ v\}3.?)7} ^^JL <&^. EPR0M ^ EEPROM^: fS^ TlM 

EEPR0M°fl ^ "\]3.£{ € *i*lH c-flo]Hf^ iTj* *>7li4 5E^r € 

<H3M«- #3 &3]S. ^ * ^ SSUr^l, ^7># #efl 

<12> #Bfl^| ^3.5} #>H^r ^--B- Tfl o] refloating gate)^ ^7>fif ^-fj- H^Cfloating 

trap)^ ^ 7H ^(type)ol ^cf. Jf-fi- m^fg ixj-Sb ii^CSONOS, 

polysi 1 icon-oxide-nitride-oxide-si 1 icon) ^2:7)- ^B}^ &cf. 

<is> 7\}o}^ ±^ «.o. ^olHoll £f>m <%3*Rr v\}9}^-ir 7>^iq-^ ( dfclt 

^ r^7>^ ^3*Rr ^^>M#o] ^S^ofl ^7fl^ H^ofl 7^1 

A f-§-«H°> Sp^r 3r31» 7MH ^Cf. tiV^ofl iti ^ 7^^ ^ofl 
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<w> £ l £ 2^ #efl7l^ofl £R> ^#^B TflojHCsplit gate) *§S] ^^i(SONOS) 
i7><2] * cf^Solu}. s. 2^ £ lSJ I-I'ofl tcj-e} ^^£o]nf. 

<15> £ 1 5? £ 2# %-S*>^, 7l^r(2)^l ^(3)^: ^*Hr ^<3<3(4)°1 

^cf. ^"71 %^<3<*(3Hm *fll ^ <^(L1) ^ A2 *m ^^(L2)A^ ol^£]ol tifl 
^^-^ ^ = 5)1*1 <^^(i6s, 16d)!-°l «fl*l£i}. ^1 *fl\t <8^(L1) 

^^BV(6), *l*r*13H£(8)°l wfl*mi=h #7} *fll ^ <8^(L1) ^ ^71 >j| 2 Jfl^ 
^^(L2)* 7}3.*l=^r ^St 7llolH(12)7V afl^]^cf. #7l -g-Hl- 7flo]H(12)^ #7] 
#^^(8) £ #7l 7flolH(12)sq- #7] *H2 *fl^ <3^(L2) A r °Wfe- Tfl 

°1B ^^^-(lO)ol 7fl ^fl si sa^. s^S. *20d'^ :=31°] M-tq-ifl 

H , JE^JE. '20s'^ ±3.^ M-El-Hflrf. 

(channel-hot electron injection, CHEI) iEfe 4^^-^^^}^ (Fowler-Nordheim, FN) 
em^ofl ^x}7> ^-71 ^^^(6)-i- ^71 ^>^^#(8)<H1 B^ 

(trap)^4. £ 2^1 E^J: '30'^ sj-#JL^r ^^-^ <y<y (channel -hot electron 

injection, CHElH ^7>7> <#7] ^^^(8)^1 ^s]^ 3# ^^flcf. ^7} 

B^=I ^^>oj ojrofl iti ;£7><2] ^^^<y-ol ^^>7fl £)<H ^r(on) 

(off)^ ^ efl^ol ^sfl^cf. 

<17> ihTl (erase) -^*HH^ Si S3 (hot hole inject ion W B^H ^t.># 

^B^(detrap) trCf. £ 2^ JE^JL '40' ^ 2^5.^ *°1 #7l ^*>7^#(8)<Hl $1 
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1020020065782 #^ <y*>: 2003/6/19 

<18> ^Mlr ^71 §-*HH #sM##(8Hl ^(hot hole) 

<19> g-ig o. ^. 7 |^ ^o. ^ t)]^$>7l ^^-S, ^*MH 

l^-* tl^Chot hole injection)^ Jl^^^-S ^1^-^^ ^LtI ^£(erase speed)7l- w}^ 

<20> ^^>7l ^1-5] iJti 4l7>^ ^ ^-^H^ 

^^^^^l JL^^^-S. ^7^s:>7l ^--^ ^(hot hole 

injection)^ S\±r ^<$<*°] #*\o] ^Tfl f§^S\o] ^c}. 

<21> ^H1<5}7U^ ( if^E Tfl Ol 7l^hofl ^1 cgoi ^ 

^12 ^ ^€ *1U ^ ^ *fl2 <3^°1 ufl^l^cf. 

#7l ^11 ^ <^ ^ ^-7) A}2 *m ^ ^Ml^r 7llolH7> 7l-S.^l€-l=f. ^"71 

^Bf Til ^7} *fll *fl^t ^ *}°H1^- ^<S^, ^S}*]^ ^ Tflol^ 

^o^o] 7 fl7fl£l^ ^-7] ^3* TllolB^ ^"7] 7\]2 *fl^ <3^} ^>°H1^ TflolH 

f^^^W «3<H o^cf. ^-71 Xfll *fl^ ^ -^71 ^1 S.&<$ ^"71 

*fl2 *im ^ #7} *fl2 51*1^ d] ^Tfl Sflfetfl, o]^ £.7] 

<22> #7l ^"8: ^^>7l ^Sl-Cr] , ^ 2} ^S-^E 7)}°}B-^ iti 4l7}o] 
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1020020065782 #^ 2003/6/19 

TflolH^ ^>7l ^V*!^ 3fl€ A>o]5q- ^-71 #5.^ TflolH^ -SLo] ^ eg ^ 

A}<>H*r TIME f^^^M: ^ 54^.^71 #3.*8 TflolH^ <£ ^3 

<23> ^-3 , i^S-i- ^ 3^ 51^4 -t^* 

< 24 > 3 ^ £ 4^ <iJ ^UHH i#S^H TflolH^ iiii M-e} 

<25> £ 3 £ 4-i- ^-2:^, 7l^r(102)ofl *8 ^ (103)-§- € S. <3 ^ (104H 

wfl^mi}. ^71 tf^<8«?(103Hlfc ^11 *fl\t ^(Ll) 3? *fl2 <8 3(L2)a.3. o]2$ 

z\o] Hfl^^ i£A ^ <8^(ll6s, 116d)l:°l tifl^l^cf. ^1-71 ^11 *fl\| <8^(L1) 

^-m ^^(106) ^ ^^^(io8)oi ti^mcf. -s-71 m *m ^(ld ^ 

^-71 *jj2 <8^(L2) #-g- 7>3.*]=-^r 7flolH(112)7> ufl^l^4. ^-71 ^St 

7flolH(112)sf -^-71 ^^^(108) *W #7l fEf 7flolH(112) * #7l *fl2 
^ <8^(L2) A>ol<Hl^ TIME ^ ^^^-(HO)ol 7fl7flS]^ ol^ v]^t£ je^J: 
'120d'^ €-^^r M-B}-a-lH , -£^-^31 '120s'^ ^-Br M-E^cf. 
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1020020065782 #3 ^^>: 2003/6/19 

< 26 > JE 3-i: , #7] =eflo] ^^(H6d) 3l *lll ^(Ll)^ ^-(W 2 )^ 

±.3L*z <3^(116s) 3l ^12 *fl^ ^^(Wi)^ ^-cfl^o.^. HTll ^£|<H 14 

eH, 7flo]E^ ^ici 4i^>Sl ^ ^*HH tl^(hot hole injection) 

o] t^cf J^*! 0.5. o}^7fl sH diT} ^£1- 7>^ ^ flth 

<27> £ 5 tfl*] £ 7^. ^-^sl <^^a1^oii it)-.g. TlHH^ ^i^h ^V^l *)1 

2:^* M-Bfvfl^ ^^£#01 Cf. 

<28> £ 5# #2^, 71^(102)^1 ^ ^ # ^*Rr €^^^(104)-ar ^tr^. A o v 

31 ^rt^m^s. #^^^^1 3^^. ^^^.S ^1 ^ %^<3 

^L7>Sl ofl^ ELz]}<£ ^^(predetermined drain region) 3l *fll 

(predetermined source region) 3l ^1^^ XI 2 *M <8«H Sfl^tr^. 

<29> ^V 7 l #^cg^o] ^o]^ 71 # ^ E ^ ^^^-(106) ^ ^^>7l^-#(108)* 

S. 4E^sr>^ #7l ^-cfl^O.S ^-ol ^ SM^^ ^Hl^ ^7l E^ 

^ ^*r*U>f-a- ^r^l^lsl, -^-71 ^-cfl^^s ^ol «-^<3<*> #71 Ei-i % 

^ ^>7l##* XlTl^-cl-. #7l e^ ^el€- A>sj.^s. ^ 

^, #7l #*H##£- ^sl^- ^5r^S. ^ %lcf. 

<30> £ 6 -g- ^-S^^, #7] sflEi^s} El^ *1 <£ ^ ( 106 ) 3l ##(108)# Ifsfe 

7l^r ^°\] A o)B. ^^^^ev(110) 3l ^B* 7llolB^-(112)* ^lcflS 
^"71 TllolB ^<£^(110)£r ^E]^- -t}2r^AS. ^ , #7l * ^ 

olHef(112)^r £^S€ ^El^Hl^nl-o.^ ^ olcf. 
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B^(112), #7] TflolB ^^^^(110), ^^^#(108).^ ^ ^^^-(106)^- 43 
^"71 71^(102)^1^ ^-71 afl^ J=31<£! <$<*-2r ^#Al7H XI 1 ^ ^ 

E^H^ ^1-71 ^Bf 7llolB.^(112) * ^71 711 olH f^^^K 110)^8- 43 
^-71 <^1^^ <3<*-g- i:#Al7H ^12 *1)M °i^-ir ^SlW. ^>7l ^ 

<&^, #7) ^ ^"71 TflolH #^>^^^ ^AHl Alzl-^S ^1-71 

<32> Cf^l £ 4» ^-S^, <#7) ^ = ^(104) ^ #7] #7] ^H* 7fl °1 H 

(112)1- 0 l£r^<y v}^3-S- ol-g-^H ^51 ^ ^"71 ofl^ £.SL^ 

^°^H1 c efl o] ^ <3^(120d, 120s) -8- ^^tVtq-, 

<33> ol^HMi i§t3*V £ tg-tg^. ^^j. ^ ^ £^oll ^fl Si ^ 

o>u|zl ( 7|#3 9Jc>|q.^ o>- ^oflAi 7M *l«r, ^ 

€3°1 7>^^>Cf^ ^ol ^o) 7l#^-o>oHA-l ^AVo} ^ o. 7>^1 T^HlTfl & 

o] ^BJ,^- ^olcl-. 

<34> ^-7121- ^-ol o]^ol^] ygx$£- iii ^7>o] ^71 ^^oflA^ ^J---g. oloj(hot 

hole inject i on H I^^Rr ^ °4 ^ ^-§: ^^^.S.^ ^7l uh^tII l> ^ 
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1] 

71*; 

^ §2 ^12 ^ ; 

^-7) ^1 <^ ^ ^7l A\2 Sfl^i 7VS.^1 ae§ TflojB; 

# 3i Til o]h f^^^-; £ 

-*7l ffEt TflolH^ ^-71 afl2 *m °§<$ *}°]°\) 7fl7M TflojE f^^^t 3E. 
^aH, #7} ^11 ^ £ #7} *fll SL^ <£<3^ ^-71 *fl2 ^ <3*! ^ # 

71 afl2 £^ ^^-Cf 3 ^ ^.2-5. ^ »MB<§ iti ±l 

7>. 

[^T 1 * 2] 

^-71 afll £^ <£^£- ^efl^l <g^-§- M-eHH, #71 7fl2 <3<3^ 

[^T 1 * 3] 

i StH^, 

€Bf TflolHSl- ^^El^ ^ ^ *>*r ^*HlH TflolH^ iti ^7>. 
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l^^ty 4] 

1 5^*1, 

[^t^ 6] 

1 ^Hl 5a<>H, 

7] 

*n i %hi a^H. 

^•71 711 °1H f^i<3^£- ^sl^ #^<?] ^ ^ ^*&1H 711 olH^ 

8] 

7)^1 ^^iS #°1 %^<^ ^ ^tfl^O.^. iol ^ "8: ^o} 
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#?1 tf£ %#<3^ ^^^H 3^ aJ^-g- 7fl7flt!- #*w# 

#7l ^sr}^^-# 211^ ^ #7l #tfl3-°S S-ol %#<^Sl ^<^# 7>JL 

*1jil^ TfloiH* *§#*Rr #31; ^ 

#7l 711 o]H^ *^<3H1 1-^1-* o]^og^ ^! eg 

<*» ^ ^12 -£## ^#*Hr ^Till- i^Kr >i#E)B 7l|olH^ iti ±.7.}°) 

[*<^# 9] 

*fi 8 5^1, 

#7l Tflol^^ -y-71 # ^fl^ ^>°14 #71 TflolH^ #71 ^ 

°1 ^ *M°ll*r TflojH #^<S^# ^*Hr #7« Cl ^ ^ 

$°.S. f>}^ i#SlH Tflol^^ i^A ^j-o] afl^t}-^. 

10] 

#71 711 #el^sl^S. ^*Kr ?A^8r m^SLS. ^#elH 711 o] 

J=lj ii^: 4l7> . 

11] 

*)1 8 %H1 sa^A-L 

#71 *l*}*l#^gr ^3^.0 S ^#*Kr ^ f^lS ^ ^l"BlB 7fl°l 
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12] 

*fl 8 *M 91^*], 
IQtt 13] 

^i 9 %hi $a<^, 

^-7] Tfl °1H ##^<3^ ^^JIS ^*H=r ^ o.S f>}±r i#E| 
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3] 




Li L 2 



[5- 4] 

112 
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IS. 7] 




102 
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